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Introduction 

The  purpose  of  this  fact  sheet  is  to  describe  the 
advantages  and  disadvantages  of  the  alternatives 
proposed  by  the  Air  Force  Center  for  Environmental 
Excellence  (AFCEE)  to  clean  up  the  Storm  Drain  5 
(SD-5)  South  groundwater  plume  emanating  from 
the  Massachusetts  Military  Reservation  (MMR). 

This  fact  sheet  introduces  the  application  of  the 
"decision  criteria  matrix."  The  matrix  is  a  tool 
being  used  by  the  remedial  project  managers  from 
AFCEE,  the  U.S.  Environmental  Protection  Agency 
(EPA),  and  the  Massachusetts  Department  of  Envi- 
ronmental Protection  (DEP)  to  compare  and  evalu- 
ate the  alternatives.  The  matrix  is  described  more 
on  page  2  of  this  fact  sheet. 

A  set  of  alternatives  for  SD-5  South  was  selected  by 
the  remedial  project  managers  to  be  carried  through 
the  decision  process.  The  fact  sheet  entitled  SD-5 
South  Plume  Response  Alternatives  describes  the 
alternatives  and  provides  maps.  It  also  describes 
alternatives  that  were  considered  but  not  selected  to 
be  carried  through  the  entire  decision  process. 

A  copy  of  the  draft  matrix,  as  completed  by  the 
remedial  project  managers,  is  enclosed  with  this  fact 
sheet.  The  document  entitled  SD-5  South  Plume 
Response  Decision  Criteria  Document  contains  a 
complete  discussion  of  the  matrix  and  alternatives 
analysis.  You  are  strongly  encouraged  to  review 
this  document.  It  is  available  at  local  libraries,  on 
our  web  site,  or  by  contacting  the  Community 
Involvement  Office.  This  fact  sheet  should  not  be 
relied  upon  solely  for  an  analysis  of  the  alter- 
natives. 

In  addition,  you  are  encouraged  to  refer  to  previous 
fact  sheets  that  have  been  released  during  the  deci- 
sion criteria  process,  including: 

•     Storm  Drain  5  South — provides  an  overview 
of  the  plume 


PUBLIC  MEETING 

A   posterboard   session   and   public   meeting 

describing  the  advantages  and  disadvantages  of 
the  proposed  alternatives  will  be  held  on 
Wednesday,  November  12.  The  posterboard 
session  will  begin  at  3:30  p.m.,  followed  by  a  brief 
presentation  at  6:30  p.m.  The  meeting  will  be  held 
at  Mashpee  High  School,  located  at  the  inter- 
section of  Route  151  and  Old  Barnstable  Road  in 
Mashpee.  Please  call  the  Community  Involvement 
Office  at  (508)  968-4678  for  more  information. 


•  SD-5  South  Plume  Response  Alternatives — 
describes  the  alternatives  under  considera- 
tion to  clean  up  the  SD-5  South  plume 

•  Groundwater  Treatment  Technologies — 
provides  an  overview  of  the  groundwater 
treatment  technologies  being  considered 

•  Glossary  and  Acronyms — defines  technical 
terms  and  acronyms  used  in  this  fact  sheet 

AFCEE,  EPA,  and  DEP  remedial  project  managers 
encourage  you  to  participate  in  the  decision-making 
process  by  reviewing  the  alternatives  and  the  deci- 
sion criteria  matrix  and  submitting  your  comments 
on  the  alternatives. 

To  comment  on  the  alternatives  that  have  been  pro- 
posed, please  submit  written  comments  by  5:00 
p.m.  November  21  to: 

HQ  AFCEE/MMR 

attn:  SD-5  South 

322  E.  Inner  Road 

Otis  ANGB,  MA,  02542-5028 

Written  comments  can  also  be  submitted  via  elec- 
tronic mail  by  sending  a  message  to 
jwhitaker@mafmh.ang.af.mil  or  by  using  the, 
comment  form  on  our  Internet  homepage 
(http://www.mmr.org) 


The  Decision  Criteria  Matrix 

The  decision  criteria  matrix  is  a  tool  presenting  cri- 
teria against  which  plume  response  alternatives  are 
measured,  compared,  and  evaluated.  The  criteria 
answer  the  following  questions  about  each  alter- 
native: 

•  Does  it  meet  basic  requirements?  (called 
"threshold"  criteria) 

•  How  well  will  it  work?  (called  "primary 
balancing"  criteria) 

•  Is  it  acceptable  to  stakeholders?  (called 
"acceptance"  criteria) 

The  remedial  project  managers,  in  cooperation  with 
hydrological,  ecological,  human  health,  and  other 
technical  specialists,  have  evaluated  how  well  each 
SD-5  South  plume  response  alternative  meets  each 
of  the  threshold  and  primary  balancing  criteria. 
They  then  used  Consumer  Reports  type  symbols  to 
fill  in  the  matrix.  Their  analysis  is  contained  in  the 
document  entitled  SD-5  South  Plume  Response 
Decision  Criteria  Document  and  summarized  in  this 
fact  sheet. 

Does  it  meet  basic  requirements?  Threshold  cri- 
teria apply  to  two  basic  requirements  that  an  alter- 
native should  meet  in  order  to  be  considered  further. 
The  two  threshold  criteria  are:  (1)  overall 
protection  of  human  health  and  the  environment; 
and  (2)  compliance  with  Applicable  or  Relevant  and 
Appropriate  Requirements  (ARARs),  which  are  the 
federal  and  state  requirements  that  apply  to  MMR. 

How  well  will  it  work?  The  primary  balancing 
criteria  are  used  to  evaluate  alternatives  using  quali- 
tative and  quantitative  information.  The  primary 
balancing  criteria  present  the  strengths  and  weak- 
nesses of  each  alternative. 

Is  it  acceptable?  The  acceptance  criteria  portion  of 
the  draft  matrix  has  been  purposely  left  blank. 
Acceptance  criteria  will  be  evaluated  by  acceptance 
groups,  which  include  the  public-at-large,  affected 
neighborhoods,  citizen  teams,  Senior  Management 
Board  selectmen,  the  Massachusetts  Department  of 
Public  Health,  the  U.S.  Agency  for  Toxic  Sub- 
stances and  Disease  Registry,  Natural  Resource 
Trustees,  EPA,  DEP,  and  Department  of  Defense. 

The  acceptance  groups  will  review  and  discuss  the 
matrix  and  recommend  a  preferred  alternative  and 
any  other  acceptable  or  unacceptable  alternatives. 


AFCEE  staff  will  work  with  the  acceptance  groups 
to  provide  necessary  information  and  receive  input. 

Once  the  acceptance  criteria  part  of  the  matrix  is 
complete  and  the  public  comment  period  has  ended, 
the  remedial  project  managers  will  recommend  a 
course  of  action.  Ideally,  an  alternative  that  is 
protective  of  human  health  and  the  environment, 
meets  regulatory  requirements,  and  has  widespread 
acceptance,  will  be  identified.  In  the  event  that  con- 
sensus is  not  reached,  the  remedial  project  managers 
will  further  investigate  stakeholders'  preferences 
and  make  every  attempt  to  understand  the  nature  of 
objections  and  preferences.  They  will  ensure  that 
all  the  acceptance  groups'  concerns  and  comments 
are  heard  and  understood.  They  will  determine 
whether  an  alternative  can  be  modified  to  meet  the 
needs  of  the  acceptance  groups  or  if  changes  can  be 
incorporated  to  make  an  alternative  more  attractive 
to  the  majority  of  the  groups. 

After  this  process,  the  Air  Force  remedial  project 
manager  will  make  the  final  decision  and  respond  to 
written  comments  in  a  document  called  a 
"responsiveness  summary."  The  scheduled  date  to 
announce  the  decision  and  release  the  respon- 
siveness summary  for  SD-5  South  is  December 
15, 1997. 

Using  This  Fact  Sheet 

To  best  understand  this  fact  sheet,  please  refer  to  the 
maps  of  each  plume  response  alternative,  provided 
in  the  fact  sheet  entitled  SD-5  South  Plume 
Response  Alternatives.  If  you  received  this  fact 
sheet  by  mail,  you  should  have  also  received  that 
one  at  an  earlier  date. 

Many  of  the  advantages  and  disadvantages  of  the 
alternatives  are  similar.  Where  the  analysis  is  iden- 
tical, it  is  described  once  (generally  under  Alter- 
native A)  and  then  referenced  in  italics  under  other 
alternatives. 


FOR  MORE  INFORMATION 

Additional  documents,  including  the  complete 
matrix  analysis,  can  be  found  in  the  main  li- 
braries in  Falmouth,  Bourne,  Sandwich,  and 
Mashpee,  and  in  the  Coast  Guard  Library  on 
base.  Information  can  also  be  obtained  by 
visiting  our  website  at  http://www.mmr.org,  by 
calling  the  Community  Involvement  Office  at 
(508)  968-4678,  or  by  sending  an  electronic  mail 
message  to:  jwhitaker@mafmh.ang.af.mil 


SD-5  SOUTH  PLUME  RESPONSE  ALTERNATIVE  A 


Alternative  A  would  use  both  extraction,  treatment, 
and  reinjection  (ETR)  and  recirculating  well  tech- 
nologies. This  alternative  has  extraction  wells 
northwest  of  Johns  Pond  along  Hooppole  Road  and 
an  extraction  well  fence  in  the  interior  of  the  plume 
along  Highland  Avenue.  Treated  groundwater 
would  be  reinjected  along  Hooppole  Road  using 
either  the  same  well  casing  used  for  extraction,  but 
at  a  different  depth,  or  in  a  close-coupled  reinjection 
well  (the  reinjection  well  would  be  approximately 
10  feet  from  the  extraction  well).  There  would  also 
be  three  recirculating  wells  near  the  Johns  Pond 
shoreline.  Recirculating  wells  could  be  constructed 
with  treatment  systems  housed  either  above-ground 
in  a  small  shed  or  in  an  underground  vault.  After 
approximately  2  years,  the  recirculating  wells  along 
the  Johns  Pond  shoreline  would  be  shut  off. 

The  system  would  operate  at  a  total  flow  rate  of  ap- 
proximately 1.0  million  gallons  per  day  (mgd),  and 
would  include  approximately  10,300  linear  feet  of 
piping,  approximately  3  recirculating  wells,  and  a 
total  of  approximately  10  extraction  and  reinjection 
wells. 

Matrix  Criteria 

Overall  Protection  of  Human  Health  and  the 
Environment:  Under  this  alternative,  human  health 
would  be  protected  because  further  migration  of 
contaminants  would  be  greatly  reduced  and  insti- 
tutional controls  would  minimize  future  exposure  to 
contaminants.  Institutional  controls  would  be 
required  to  prohibit  drilling  of  new  wells  within,  or 
in  the  direct  path  of,  the  SD-5  South  groundwater 
plume. 

Hydrological  thresholds  (target  values  established  to 
limit  potential  impacts  to  surface  water  bodies) 
would  be  met.  These  include  drawdown  (lowering 
the  level  of  the  water)  and  mounding  (raising  the 
level  of  the  water)  of  ponds  and  movement  of 
treated  water  through  ponds.  No  rare,  threatened,  or 
endangered  species  are  known  to  inhabit  the  areas 
likely  to  be  affected  by  this  alternative. 

Compliance  with  Applicable  or  Relevant  and 
Appropriate  Requirements  (ARARs):  This  alter- 
native complies  with  all  ARARs. 

Effectiveness  and  Permanence  of  Response  Alter- 
natives: The  table  below  summarizes  plume  cap- 
ture by  mass  for  gU  alternatives,    based  on  the 


results  of  modeling.  A  similar  table  summarizing 
plume  capture  by  volume  is  included  in  the  matrix 
document. 

For  all  active  alternatives  (i.e.,  all  except  Alter- 
natives Y  and  Z),  the  contaminants  that  are  down- 
gradient  (in  the  area  toward  which  groundwater 
flows)  of  the  proposed  well  fences  at  the  time  of 
system  startup — approximately  30  percent  of  the 
total  plume  mass — will  not  be  captured.  In  other 
words,  approximately  30  percent  of  the  contami- 
nants in  the  plume  will  already  have  moved  beyond 
any  constructed  system  when  the  system  is  started 
up.  Therefore,  the  highest  percent  of  mass  capture 
that  can  be  expected  from  any  of  the  alternatives  is 
slightly  less  than  70 percent.  Also,  approximately  3 
percent  of  the  SD-5  South  contaminant  mass  will  be 
captured  by  the  SD-5  North  treatment  system,  which 
is  already  in  operation.  This  is  due  to  the  SD-5 
North  extraction  wells  pulling  a  portion  of  the 
plume  northward. 

Percent  Plume  Capture  by  Mass  for  All  Alternatives 


Alt 

Capture  by 
ETR 

Capture  by 

Recirculating 

Wells 

Total 
Captured 

A 

65 

3 

68 

B 

65 

0 

65 

C 

3 

55 

58 

D 

64 

0 

64 

E 

3 

59 

62 

Y 

3 

0 

3 

Z 

3 

0 

*> 

j 

Under  Alternative  A,  68  percent  of  the  contaminants 
(by  mass)  would  be  captured  by  the  treatment 
system.  The  system  effectively  removes  contami- 
nants from  the  groundwater,  and  the  layout  of  wells 
would  have  a  minimal  effect  on  other  plumes. 
Thirty-two  percent  of  the  contaminant  mass  would 
not  be  captured.  The  uncaptured  portion  of  the 
plume  is  expected  to  discharge  to  Johns  Pond, 
Ashumet  Pond,  and  the  Quashnet  River,  or  continue 
to  migrate  through  the  aquifer  downgradient  of 
Johns  Pond.  However,  there  is  no  indication  that 
surface  water  bodies  will  be  adversely  affected.  The 
plume  has  been  adjacent  to  or  under  the  ponds  for 
many  years,  and  no  SD-5-related  contaminants  have 
yet  been  detected  in  the  ponds.  Studies  are  currently 


Alternative  A 


ongoing  between  Ashumet  and  Johns  Pond  and  on 
the  east  side  of  Johns  Pond  to  determine  the  poten- 
tial impacts,  if  any,  of  contaminants  moving  beyond 
the  ponds.  Human  health  and  ecological  risk  asso- 
ciated with  the  uncaptured  portion  of  the  plume  is 
very  low. 

Socioeconomic  impacts  associated  with  the  un- 
captured portion  of  the  plume  (e.g.,  impacts  on 
commercial  or  residential  interests,  recreation,  and 
historical  and  archeological  sites,  resulting  from  not 
capturing  all  of  the  plume)  are  expected  to  be  mod- 
erate because  part  of  the  plume  will  continue  to 
migrate  into  or  under  Johns  Pond,  Ashumet  Pond, 
and  the  Quashnet  River.  Although  no  adverse 
impacts  to  human  health  or  the  environment  are 
anticipated,  the  perception  of  downgradient  resi- 
dents and  users  of  surface  water  bodies  are  expected 
to  cause  a  moderate  socioeconomic  impact. 

Institutional  controls  will  prohibit  drilling  of  new 
wells  within,  or  in  the  direct  path  of,  the  SD-5  South 
groundwater  plume.  All  residences  within  the  SD-5 
South  footprint  have  been  connected  to  public 
water;  and  the  Mashpee  Board  of  Public  Health  has 
imposed  a  moratorium  on  new  drinking  water  wells 
within  areas  of  known  contamination.  Wells  used 
for  purposes  other  than  drinking  water  may  not  be 
controlled  adequately;  however,  private  wells  are 
commonly  shallower  than  the  contaminated 
groundwater.  Numerous  residences  downgradient 
of  the  plume  (i.e.,  located  in  the  area  toward  which 
groundwater  is  flowing)  are  using  private  wells.  It 
is  Air  Force  policy  at  the  MMR  to  connect  all  users 
of  private  wells  to  public  water  supply  in  areas 
where  groundwater  is  known  to  be  contaminated  or 
threatened. 

Effectiveness  of  Treatment  Systems:     The  ETR 

treatment  systems  (which  include  pre-treatment  and 
carbon  filtration)  are  capable  of  removing  volatile 
organic  compounds  (VOCs)  to  below  detection 
limits  (the  lowest  levels  at  which  laboratories  can 
accurately  detect  contaminants).  Once  the  ETR 
system  is  started  up,  the  treatment  efficiency  (the 
percentage  of  contaminant  mass  that  is  removed  by 
the  system  before  water  is  reinjected)  is  100  percent. 
The  recirculating  wells  will  remove  significant 
contaminant  mass,  although  VOCs  may  not  be 
removed  to  below  detection  limits.  The  treatment 
efficiency  of  recirculating  wells  is  assumed  to  be  90 
percent.  The  SD-5  South  plume  does  not  contain 
inorganic  compounds  at  levels  exceeding  drinking 


water  standards.  However,  the  ETR  systems  will  be 
designed  to  capture  and  treat  naturally  occurring 
iron  and  manganese  to  below  secondary  drinking 
water  standards.  If  other  inorganics  are  present 
above  drinking-water  standards  and  are  part  of  the 
plume,  they  would  be  treated  to  background  levels, 
if  technically  and  economically  feasible.  Ethylene 
dibromide  (EDB)  has  been  detected  sporadically  at 
low  levels  within  the  plume,  and  is  not  expected  to 
be  present  in  extraction  wells  at  concentrations 
requiring  action.  If  EDB  is  detected,  the  ETR  sys- 
tem is  capable  of  removing  it  to  below  detection 
limits.  Recirculating  well  technology  will  not 
effectively  remove  EDB  without  additional  out-of- 
well  treatment  processes,  which  are  not  included  in 
this  alternative.  If  EDB  is  detected  in  the  plume  at 
levels  requiring  action,  additional  treatment  system 
components  would  be  added. 

Implementability:  Full  system  startup  would  begin 
by  the  EPA-enforceable  milestone  of  June  22,  1999. 
Depending  on  the  nature  of  the  recirculating  well 
treatment  system,  it  is  possible  that  one  or  more  of 
the  recirculating  wells  could  be  started  up  12  to  24 
months  after  the  decision  date.  It  is  estimated  that 
the  system  would  operate  for  more  than  20  years. 
ETR  is  an  accepted,  proven  technology  that  can  be 
expected  to  perform  reliably  with  proper  main- 
tenance. Recirculating  well  technology,  which  is  a 
developing  but  accepted  technology,  would  be  used 
only  for  a  small  area  for  additional  plume  capture.  It 
is  not  expected  that  this  alternative  will  require 
extensive  regulatory  or  agency  involvement  to 
obtain  approval. 

Because  all  systems,  with  the  exception  of  the 
treatment  plant,  would  be  constructed  off  MMR 
property,  property  access  is  anticipated  to  be  poten- 
tially difficult.  To  overcome  access  difficulties,  the 
locations  of  treatment  system  components  may 
require  adjustment  during  detailed  design.  Access 
for  Extraction/Reinjection  Fence  1  and  Extraction 
Fence  2  may  be  possible  along  Hooppole  and 
Highland  Roads,  assuming  construction  is  limited  to 
the  road  easements.  If  construction  activities 
require  additional  space  beyond  road  easements, 
access  may  be  difficult.  Access  for  the  pipeline  to 
and  from  the  ETR  treatment  facility  (which  would 
probably  be  located  on  MMR  property  adjacent  to 
the  SD-5  North  system)  should  be  possible  along 
road  easements  (Hooppole  and  Back  Roads).  For 
the  three  recirculating  wells  along  the  Johns  Pond 
shoreline,  access  may  be  possible  at  the  public  boat 


Alternative  A 


ramp  property  and  Briarwood  Homeowners  Asso- 
ciation beach  property.  However,  access  for  a  mid- 
dle recirculating  well  may  be  difficult  because  there 
is  not  any  vacant  land  available  on  which  to  install 
the  well.  There  may  not  be  enough  area  near  the 
Johns  Pond  shoreline  to  install  below-ground  vaults 
for  recirculating  wells.  However,  the  Briarwood 
subdivision's  covenants  and  restrictions  prohibit  the 
construction  of  outbuildings,  thereby  requiring  a 
waiver  before  placing  the  treatment  units  above- 
ground.  The  wells  could  be  connected  by  a  buried 
pipeline  to  a  common  treatment  unit  nearby.  This 
unit  could  be  placed  above  ground  or  in  an  under- 
ground vault,  and  would  be  located  in  a  less  popu- 
lated area  acceptable  to  the  local  residents.  This 
approach  would  involve  trenching  along  local  road- 
ways for  the  pipeline  to  and  from  the  treatment  unit. 
Obtaining  access  for  a  separate  treatment  system 
may  be  difficult. 

Minimal  risks  to  human  and  ecological  health  are 
anticipated  during  construction  and  operation  of  the 
system.  Risks  to  residents  during  construction 
would  be  minimized  by  implementing  construction 
safety  programs.  Risks  to  residents  during  and 
long-term  operation  would  be  minimized  by  placing 
most  of  the  equipment  underground. 

Environmental  impacts  associated  with  construction 
are  anticipated  to  be  moderate.  Construction  of 
recirculating  wells  along  the  shoreline  of  Johns 
Pond  may  reduce  wildlife  habitat  and  negatively 
affect  the  shore  environment.  Clearing  of  vege- 
tation, alteration  of  topography,  destabilization  of 
adjacent  soil  and  sand,  and  heavy  vehicle  and  foot 
traffic  associated  with  construction  would  alter  the 
vegetative  community,  resulting  in  increased  runoff 
and  sedimentation  of  the  pond  and  the  potential 
invasion  of  non-native  plant  species.  The  developed 
nature  of  the  area  reduces  the  likelihood  that 
impacts  would  be  significant.  Environmental 
impacts  associated  with  construction  of  Extraction 
Fences  1  and  2,  and  Reinjection  Well  Fence  1  will 
be  minimal  due  to  the  developed  nature  of  the  area 
and  the  potential  for  construction  along  existing 
roads.     Impacts  would  likely  include  alteration  of 


neighborhood  woodlots  that  provide  habitat  for 
common  species  of  wildlife;  however,  these  altera- 
tions are  not  expected  to  significantly  affect  wildlife 
populations.  Long-term  system  operation  is  not 
anticipated  to  cause  environmental  impacts. 

Socioeconomic  impacts  associated  with  construction 
are  expected  to  be  high.  This  alternative  involves 
extensive  trenching  and  drilling  along  roadways  for 
several  months.  Residents  along  Hooppole  and 
Back  Roads  and  Highland  Avenue,  in  particular, 
would  be  disrupted  by  construction  activities. 
Trenching  would  also  be  required  for  the  pipeline 
between  the  wells  and  the  treatment  plant.  The 
pipeline  would  probably  be  placed  along  Hooppole 
and  Back  Roads,  affecting  additional  residents  of 
those  roads.  Socioeconomic  impacts  of  construction 
include  noise,  dust,  temporarily  closed  streets, 
reduced  use  of  property,  and  potential  physical 
safety  hazards.  Operation  of  the  treatment  system 
would  include  periodic  maintenance  of  wells, 
pumps,  and  pipelines;  sampling  of  monitoring  wells; 
and  continuous  operation  of  a  treatment  plant  near 
the  existing  SD-5  North  plant.  For  the  recirculating 
wells,  operation  of  a  small  central  treatment  unit 
within  the  Briarwood  neighborhood  would  also  be 
required.  These  activities  would  affect  residents 
moderately  for  many  years. 

Cost:  Total  capital  cost  is  estimated  to  be  approxi- 
mately $16  million.  Annual  operating  and  main- 
tenance cost  is  estimated  to  be  approximately  $2 
million.  Life-cycle  cost,  including  capital  cost, 
based  on  20  years  of  operation  (for  cost-estimating 
purposes  only)  is  estimated  to  be  approximately  $44 
million.  After  approximately  2  years,  the  recir- 
culating wells  along  the  Johns  Pond  shoreline  would 
be  shut  off.  Life-cycle  costs  reflect  reduced  annual 
operating  costs  for  years  3  through  20. 

Public  Acceptance:  The  public  acceptance  of  all 
the  response  alternatives  will  be  determined 
throughout  the  public  comment  period.  The  respec- 
tive organizations,  agencies,  and  community  groups 
(acceptance  groups)  will  review  the  information  and 
indicate  a  preferred  choice  and  any  acceptable  or 
unacceptable  alternatives. 


SD-5  SOUTH  PLUME  RESPONSE  ALTERNATIVE  B 


Alternative  B  would  use  ETR  technology.  This 
alternative  has  extraction  wells  northwest  of  Johns 
Pond  along  Hooppole  Road.  Treated  groundwater 
would  be  reinjected  along  Hooppole  Road  using 
either  the  same  well  casing  used  for  extraction,  but 
at  a  different  depth,  or  in  a  close-coupled  reinjection 
well  (the  reinjection  well  would  be  within  approxi- 
mately 10  feet  of  the  extraction  well). 

The  system  would  operate  at  a  total  flow  rate  of  ap- 
proximately 0.6  mgd,  and  would  include  approxi- 
mately 8,800  linear  feet  of  piping,  and  a  total  of 
approximately  10  extraction  and  reinjection  wells. 

Matrix  Criteria 

Overall  Protection  of  Human  Health  and  the 
Environment:  Same  as  Alternative  A. 

Compliance  with  Applicable  or  Relevant  and 
Appropriate  Requirements  (ARARs):  Same  as 
Alternative  A. 

Effectiveness  and  Permanence  of  Response  Alter- 
natives: The  table  on  page  3  summarizes  plume 
capture  by  mass  for  all  alternatives.  A  similar  table 
summarizing  plume  capture  by  volume  is  included  in 
the  matrix  document.  The  highest  percent  of  mass 
capture  that  can  be  expected  from  any  of  the  alter- 
natives is  slightly  less  than  70  percent. 

Under  Alternative  B,  65  percent  of  the  contaminants 
(by  mass)  would  be  captured  by  the  treatment 
system.  The  system  effectively  removes  contami- 
nants from  the  groundwater,  and  the  layout  of  wells 
would  have  a  minimal  effect  on  other  plumes. 
Thirty-five  percent  of  the  contaminant  mass  would 
not  be  captured.  Effects  of  uncaptured  portion  of 
the  plume — same  as  Alternative  A. 

Socioeconomic  impacts  associated  with  the  un- 
captured portion  of  the  plume — same  as  Alternative 
A. 

Institutional  controls  and  drinking  water — same  as 
Alternative  A. 

Effectiveness  of  Treatment  Systems:     The  ETR 

treatment  systems  (which  include  pre-treatment  and 
carbon  filtration)  are  capable  of  removing  VOCs  to 
below  detection  limits.  Once  the  ETR  system  is 
started  up,  the  treatment  efficiency  (the  percentage 
of  contaminant  mass  that  is  removed  by  the  system 
before  water  is  reinjected)  is  100  percent.  The  SD-5 


South  plume  does  not  contain  inorganic  compounds 
at  levels  exceeding  drinking  water  standards. 
However,  the  ETR  systems  will  be  designed  to 
capture  and  treat  naturally  occurring  iron  and  man- 
ganese to  below  secondary  drinking  water  standards. 
If  other  inorganics  are  present  above  drinking-water 
standards  and  are  part  of  the  plume,  they  would  be 
treated  to  background  levels,  if  technically  and 
economically  feasible.  EDB  has  been  detected 
sporadically  at  low  levels  within  the  plume,  and  is 
not  expected  to  be  present  in  extraction  wells  at 
concentrations  requiring  action.  If  EDB  is  detected, 
the  ETR  system  is  capable  of  removing  it  to  below 
detection  limits. 

Implementability:  Full  system  startup  would  begin 
by  the  EPA-enforceable  milestone  of  June  22,  1999. 
Partial  system  startup  is  not  anticipated  prior  to  full 
system  startup.  It  is  estimated  that  the  system 
would  operate  for  more  than  20  years.  ETR  is  an 
accepted,  proven  technology  that  can  be  expected  to 
perform  reliably  with  proper  maintenance.  It  is  not 
expected  that  this  alternative  will  require  extensive 
regulatory  or  agency  involvement  to  obtain 
approval. 

Because  all  systems,  with  the  exception  of  the 
treatment  plant,  would  be  constructed  off  MMR 
property,  property  access  is  anticipated  to  be  poten- 
tially difficult.  To  overcome  access  difficulties,  the 
locations  of  treatment  system  components  may 
require  adjustment  during  detailed  design.  Access 
for  Extraction/Reinjection  Fence  1  may  be  possible 
along  Hooppole  Road,  assuming  construction  is 
limited  to  the  road  easement.  If  construction  activi- 
ties require  additional  space  beyond  the  road  ease- 
ment, access  may  be  difficult.  Access  for  the  pipe- 
line to  and  from  the  ETR  treatment  facility  (which 
would  probably  be  located  on  MMR  property  adja- 
cent to  the  SD-5  North  system)  should  be  possible 
along  road  easements  (Hooppole  and  Back  Roads). 

Risks  to  human  and  ecological  health  during  con- 
struction and  operation — same  as  Alternative  A. 

Environmental  impacts  associated  with  construction 
are  anticipated  to  be  low.  Potential  impacts  asso- 
ciated with  construction  will  be  minimal  due  to  the 
developed  nature  of  the  area  and  the  potential  for 
construction  along  existing  roads.  Impacts  would 
likely  include  alteration  of  neighborhood  woodlots 
that  provide  habitat  for  common  species  of  wildlife; 


Alternative  B 


however,  these  alterations  are  not  expected  to  sig- 
nificantly affect  wildlife  populations.  Long-term 
system  operation  is  not  anticipated  to  cause  envi- 
ronmental impacts. 

Socioeconomic  impacts  associated  with  construction 
are  expected  to  be  moderate.  This  alternative 
involves  extensive  trenching  and  drilling  along 
roadways  for  several  months.  Residents  along 
Hooppole  and  Back  Roads,  in  particular,  would  be 
disrupted  by  construction  activities.  Trenching 
would  also  be  required  for  the  pipeline  between  the 
wells  and  the  treatment  plant.  The  pipeline  would 
probably  be  placed  along  Hooppole  and  Back 
Roads,  affecting  additional  residents  of  those  roads. 
Socioeconomic  impacts  of  construction  include 
noise,  dust,  temporarily  closed  streets,  reduced  use 
of  property,  and  potential  physical  safety  hazards. 
Impacts  are  considered  to  be  somewhat  less  than  for 
other    active     alternatives     because     construction 


activities  are  limited  to  one  area  and  confined  to  the 
roadway.  This  alternative  involves  fewer  wells, 
shorter  piping  runs,  fewer  streets  disrupted  by  con- 
struction activities,  and  a  shorter  duration  for  con- 
struction. Operation  of  the  treatment  system  would 
include  periodic  maintenance  of  wells,  pumps,  and 
pipelines;  sampling  of  monitoring  wells;  and  con- 
tinuous operation  of  a  treatment  plant  near  the 
existing  SD-5  North  plant.  These  activities  would 
affect  residents  moderately  for  many  years. 

Cost:  Total  capital  cost  is  estimated  to  be  approxi- 
mately $12  million.  Annual  operating  and  mainte- 
nance cost  is  estimated  to  be  approximately  $1  mil- 
lion. Life-cycle  cost,  including  capital  cost,  based 
on  20  years  of  operation  (for  cost-estimating  pur- 
poses only)  is  estimated  to  be  approximately  $35 
million. 

Public  Acceptance:    See  Alternative  A. 


SD-5  SOUTH  PLUME  RESPONSE  ALTERNATIVE  C 


Alternative  C  would  use  recirculating  well  technol- 
ogy. This  alternative  uses  a  line  of  recirculating 
wells  along  Hooppole  Road,  on  the  northwest  side 
of  Johns  Pond.  Recirculating  wells  could  be  con- 
structed with  treatment  systems  housed  either 
above-ground  in  a  small  shed  or  in  an  underground 
vault. 

The  system  would  include  approximately  5  recir- 
culating wells. 

Matrix  Criteria 

Overall  Protection  of  Human  Health  and  the 
Environment:  Same  as  Alternative  A. 

Compliance  with  Applicable  or  Relevant  and 
Appropriate  Requirements  (ARARs):  Same  as 
Alternative  A. 

Effectiveness  and  Permanence  of  Response  Alter- 
natives: The  table  on  page  3  summarizes  plume 
capture  by  mass  for  all  alternatives.  A  similar  table 
summarizing  plume  capture  by  volume  is  included  in 
the  matrix  document.  The  highest  percent  of  mass 
capture  that  can  be  expected  from  any  of  the  alter- 
natives is  slightly  less  than  70  percent. 

Under  Alternative  C,  58  percent  of  the  contaminants 
(by  mass)  would  be  captured  by  the  treatment 
system.  The  system  effectively  removes  contami- 
nants from  the  groundwater,  and  the  layout  of  wells 


would  have  a  minimal  effect  on  other  plumes. 
Forty-two  percent  of  the  contaminant  mass  would 
not  be  removed  or  treated.  Effects  of  uncaptured 
portion  of  the  plume — same  as  Alternative  A. 

Socioeconomic  impacts  associated  with  the  un- 
captured portion  of  the  plume — same  as  Alternative 
A. 

Institutional  controls  and  drinking  water — same  as 
Alternative  A. 

Effectiveness  of  Treatment  Systems:  The  recir- 
culating well  treatment  system  is  designed  to 
remove  VOCs  through  in-well  air  stripping  followed 
by  vapor-phase  granular  activated  carbon.  While 
significant  mass  removal  will  be  accomplished, 
concentrations  may  not  be  reduced  to  non-detectable 
levels.  The  treatment  efficiency  of  recirculating 
wells  is  assumed  to  be  90  percent.  The  SD-5  South 
plume  does  not  contain  inorganic  compounds  at  lev- 
els exceeding  drinking  water  standards.  If  inorganic 
removal  is  required,  external  treatment  processes 
would  need  to  be  added.  External  treatment  is  not 
included  in  this  alternative.  EDB  has  been  detected 
sporadically  at  low  levels  within  the  plume,  and  is 
not  expected  to  be  present  in  recirculating  wells  at 
concentrations  requiring  action.  Recirculating  well 
technology  will  not  effectively  remove  EDB  without 
additional  out-of-well  treatment  processes,  which 


Alternative  C 


are  not  included  in  this  alternative.  If  EDB  is 
detected  in  the  plume  at  levels  requiring  action, 
additional  treatment  system  components  would  be 
added. 

Implementability:  Full  system  startup  would  begin 
by  the  EPA-enforceable  milestone  of  June  22,  1999. 
Depending  on  the  nature  of  the  recirculating  well 
treatment  system,  it  is  possible  that  one  or  more  of 
the  recirculating  wells  could  be  started  up  12  to  24 
months  after  the  decision  date.  It  is  estimated  that 
the  system  would  operate  for  more  than  20  years. 
Recirculating  well  technology  is  a  developing  but 
accepted  technology.  It  is  expected  that  this  alter- 
native would  require  more  regulatory  or  agency  in- 
volvement than  other  active  alternatives  using  ETR 
technology. 

Because  all  systems  would  be  constructed  off  MMR 
property,  property  access  is  anticipated  to  be  poten- 
tially difficult.  To  overcome  access  difficulties,  the 
locations  of  treatment  system  components  may 
require  adjustment  during  detailed  design.  Access 
for  Recirculating  Well  Fence  1  may  be  possible 
along  Hooppole  Road,  assuming  construction  is 
limited  to  the  road  easement.  If  construction  activi- 
ties require  additional  space  beyond  the  road  ease- 
ment, access  may  be  difficult.  The  roadway  may 
not  be  wide  enough  to  allow  installation  of  below- 
ground  vaults  at  each  recirculating  well  containing 
the  treatment  equipment.  However,  the  Briarwood 
subdivision's  covenants  and  restrictions  prohibit  the 
construction  of  outbuildings,  thereby  requiring  a 
waiver  before  placing  the  treatment  units  above- 
ground.  The  wells  could  be  connected  by  a  buried 
pipeline  to  a  common  treatment  unit  nearby.  This 
unit  could  be  placed  above  ground  or  in  an  under- 
ground vault,  and  would  be  located  in  a  less  popu- 
lated area  acceptable  to  the  local  residents.  This 
approach  would  involve  trenching  along  local  road- 
ways for  the  pipeline  to  and  from  the  treatment  unit. 


Obtaining  access  for  a  separate  treatment  system 
may  be  difficult. 

Risks  to  human  and  ecological  health  during  con- 
struction and  operation — same  as  Alternative  A. 

Environmental  impacts  associated  with  construction 
and  operation — same  as  Alternative  B. 

Socioeconomic  impacts  associated  with  construction 
are  expected  to  be  moderate.  This  alternative 
involves  extensive  trenching  and  drilling  along 
roadways  for  several  months.  Residents  along 
Hooppole  Road,  in  particular,  would  be  disrupted  by 
construction  activities.  Trenching  would  also  be 
required  to  run  a  pipeline  from  each  recirculating 
well  to  a  small  treatment  system  located  nearby. 
Socioeconomic  impacts  of  construction  include 
noise,  dust,  temporarily  closed  streets,  reduced  use 
of  property,  and  potential  physical  safety  hazards. 
Impacts  are  considered  to  be  somewhat  greater  than 
for  Alternative  B  because  of  the  treatment  unit 
located  nearby,  and  somewhat  less  than  for  Alter- 
natives D  and  E  because  the  wells  are  limited  to 
Hooppole  Road.  Operation  of  the  treatment  system 
would  include  periodic  maintenance  of  wells, 
pumps,  and  pipelines;  sampling  of  monitoring  wells; 
and  continuous  operation  of  small  central  treatment 
unit  within  the  Briarwood  neighborhood.  These 
activities  would  affect  residents  moderately  for 
many  years. 

Cost:  Total  capital  cost  is  estimated  to  be  approxi- 
mately $8  million.  Annual  operating  and  mainte- 
nance cost  is  estimated  to  be  approximately  $1  mil- 
lion. Life-cycle  cost,  including  capital  cost,  based 
on  20  years  of  operation  (for  cost-estimating  pur- 
poses only)  is  estimated  to  be  approximately  $23 
million. 

Public  Acceptance:  See  Alternative  A. 


SD-5  SOUTH  PLUME  RESPONSE  ALTERNATIVE  D 


Alternative  D  would  use  ETR  technology.  This 
alternative  uses  an  extraction  well  fence  aligned 
with  the  direction  of  groundwater  flow  (referred  to 
as  "axial")  in  the  body  of  the  plume  Two  addi- 
tional extraction  wells  would  be  installed  along 
Hooppole  Road  to  provide  additional  plume  capture. 
Treated  groundwater  would  be  reinjected  northeast 
and  southwest  of  the  plume. 


The  system  would  operate  at  a  total  flow  rate  of  ap- 
proximately 0.8  mgd,  and  would  include  approxi- 
mately 14,700  linear  feet  of  piping,  and  a  total  of 
approximately  10  extraction  and  reinjection  wells. 

Matrix  Criteria 

Overall  Protection  of  Human  Health  and  the 
Environment:  Same  as  Alternative  A. 


Alternative  D 


Compliance  with  Applicable  or  Relevant  and 
Appropriate  Requirements  (ARARs):  Same  as 
Alternative  A. 

Effectiveness  and  Permanence  of  Response  Alter- 
natives: The  table  on  page  3  summarizes  plume 
capture  by  mass  for  all  alternatives.  A  similar  table 
summarizing  plume  capture  by  volume  is  included  in 
the  matrix  document.  The  highest  percent  of  mass 
capture  that  can  be  expected  from  any  of  the  alter- 
natives is  slightly  less  than  70  percent. 

Under  Alternative  D,  64  percent  of  the  contaminants 
(by  mass)  would  be  captured  by  the  treatment 
system.  The  system  effectively  removes  contami- 
nants from  the  groundwater,  and  the  layout  of  wells 
would  have  a  minimal  effect  on  other  plumes. 
Thirty-six  percent  of  the  contaminant  mass  would 
not  be  captured.  Effects  of  uncaptured  portion  of 
the  plume — same  as  Alternative  A. 

Socioeconomic  impacts  associated  with  the  un- 
captured portion  of  the  plume — same  as  Alternative 
A. 

Institutional  controls  and  drinking  water — same  as 
Alternative  A. 

Effectiveness  of  Treatment  Systems:  Same  as 
Alternative  B. 

Implementability:  Same  as  Alternative  B. 

Because  all  systems,  with  the  exception  of  the 
treatment  plant,  would  be  constructed  off  MMR 
property,  property  access  is  anticipated  to  be  poten- 
tially difficult.  To  overcome  access  difficulties,  the 
locations  of  treatment  system  components  may 
require  adjustment  during  detailed  design.  Access 
for  the  ETR  wells  and  pipelines  may  be  possible 
along  Hooppole,  Highland,  Pinecrest,  Back,  and 
Wheeler  Roads,  assuming  construction  is  limited  to 
road  easements.  If  construction  activities  require 
additional  space  beyond  road  easements,  access  may 
be  difficult.  Access  for  the  pipeline  to  and  from  the 


ETR  treatment  facility  (which  would  probably  be 
located  on  MMR  property  adjacent  to  the  SD-5 
North  system)  should  be  possible  along  road  ease- 
ments (Hooppole  and  Back  Roads).  This  alternative 
requires  substantially  more  trenching  than  Alter- 
natives B  and  C  where  well  fences  are  limited  to 
Hooppole  Road. 

Risks  to  human  and  ecological  health  during  con- 
struction and  operation — same  as  Alternative  A. 

Environmental  impacts  associated  with  construction 
and  operation — same  as  Alternative  B. 

Socioeconomic  impacts  associated  with  construction 
are  expected  to  be  high.  This  alternative  involves 
extensive  trenching  and  drilling  along  roadways  for 
several  months.  Residents  along  Hooppole  Road, 
Hillside  Avenue,  Highland  Avenue,  Pinecrest  Road, 
Back  Road,  and  Wheeler  Road,  in  particular,  would 
be  disrupted  by  construction  activities.  Trenching 
would  also  be  required  for  the  pipeline  between  the 
wells  and  the  treatment  plant.  The  pipeline  would 
probably  be  placed  along  Hooppole  and  Back 
Roads,  affecting  additional  residents  of  those  roads. 
Socioeconomic  impacts  of  construction  include 
noise,  dust,  temporarily  closed  streets,  reduced  use 
of  property,  and  potential  physical  safety  hazards. 
Operation  of  the  treatment  system  would  include 
periodic  maintenance  of  wells,  pumps,  and  pipe- 
lines; sampling  of  monitoring  wells;  and  continuous 
operation  of  a  treatment  plant  near  the  existing  SD-5 
North  plant.  These  activities  would  affect  residents 
moderately  for  many  years. 

Cost:  Total  annual  capital  cost  is  estimated  to  be 
approximately  $16  million.  Annual  operating  and 
maintenance  cost  is  estimated  to  be  approximately 
$1  million.  Life-cycle  cost,  including  capital  cost, 
based  on  20  years  of  operation  (for  cost-estimating 
purposes  only)  is  estimated  to  be  approximately  $43 
million. 

Public  Acceptance:  See  Alternative  A. 


SD-5  SOUTH  PLUME  RESPONSE  ALTERNATIVE  E 


Alternative  E  would  use  recirculating  well  technol- 
ogy. This  alternative  uses  recirculating  wells 
aligned  with  the  direction  of  groundwater  flow 
(referred  to  as  "axial")  in  the  body  of  the  plume. 
Two  additional  recirculating  wells  would  be 
installed  along  Hooppole  Road  to  provide  additional 


plume  capture.  Recirculating  wells  could  be  con- 
structed with  treatment  systems  housed  either 
above-ground  in  a  small  shed  or  in  an  underground 
vault. 

The  system  would  include  approximately  5  recir- 
culating wells. 


Alternative  E 


Matrix  Criteria 

Overall  Protection  of  Human  Health  and  the 
Environment:  Same  as  Alternative  A. 

Compliance  with  Applicable  or  Relevant  and 
Appropriate  Requirements  (ARARs):  Same  as 
Alternative  A. 

Effectiveness  and  Permanence  of  Response  Alter- 
natives: The  table  on  page  3  summarizes  plume 
capture  by  mass  for  all  alternatives.  A  similar  table 
summarizing  plume  capture  by  volume  is  included  in 
the  matrix  document.  The  highest  percent  of  mass 
capture  that  can  be  expected  from  any  of  the  alter- 
natives is  slightly  less  than  70  percent. 

Under  Alternative  E,  62  percent  of  the  contaminants 
(by  mass)  would  be  captured  by  the  treatment 
system.  The  system  effectively  removes  contami- 
nants from  the  groundwater,  and  the  layout  of  wells 
would  have  a  minimal  effect  on  other  plumes. 
Thirty-eight  percent  of  the  contaminant  mass  would 
not  be  captured.  Effects  of  uncaptured  portion  of 
the  plume — same  as  Alternative  A. 

Socioeconomic  impacts  associated  with  the  un- 
captured portion  of  the  plume — same  as  Alternative 
A. 

Institutional  controls  and  drinking  water — same  as 
Alternative  A. 

Effectiveness  of  Treatment  Systems:  Same  as 
Alternative  C. 

Implementability:  Same  as  Alternative  C. 

Because  all  systems  would  be  constructed  off  MMR 
property,  property  access  is  anticipated  to  be  poten- 
tially difficult.  To  overcome  access  difficulties,  the 
locations  of  treatment  system  components  may 
require  adjustment  during  detailed  design.  Access 
for  recirculating  wells  and  pipelines  may  be  possible 
along  various  roadways,  assuming  construction  is 
limited  to  the  road  easements.  If  construction 
activities  require  additional  space  beyond  road 
easements,  access  may  be  difficult.  The  roadways 
may  not  be  wide  enough  to  allow  installation  of 
below-ground  vaults  at  each  recirculating  well  con- 
taining the  treatment  equipment.  However,  the 
Briarwood  subdivision's  covenants  and  restrictions 


prohibit  the  construction  of  outbuildings,  thereby 
requiring  a  waiver  before  placing  the  treatment 
units  above-ground.  The  wells  could  be  connected 
by  a  buried  pipeline  to  a  common  treatment  unit 
nearby.  This  unit  could  be  placed  above  ground  or 
in  an  underground  vault,  and  would  be  located  in  a 
less  populated  area  acceptable  to  the  local  residents. 
This  approach  would  involve  trenching  along  local 
roadways  for  the  pipeline  to  and  from  the  treatment 
unit.  Obtaining  access  for  a  separate  treatment  sys- 
tem may  be  difficult.  This  alternative  would  require 
substantially  more  trenching  than  Alternatives  B  and 
C  where  well  fences  are  limited  to  Hooppole  Road. 

Risks  to  human  and  ecological  health  during  con- 
struction and  operation — same  as  Alternative  A. 

Environmental  impacts  associated  with  construction 
and  operation — same  as  Alternative  B. 

Socioeconomic  impacts  associated  with  construction 
are  expected  to  be  high.  This  alternative  involves 
extensive  trenching  and  drilling  along  roadways  for 
several  months.  Residents  along  Hooppole  Road, 
Hillside  Avenue,  Highland  Avenue,  Pinecrest  Road, 
Back  Road,  and  Wheeler  Road,  in  particular,  would 
be  disrupted  by  construction  activities.  Trenching 
would  also  be  required  to  run  a  pipeline  from  each 
recirculating  well  to  a  small  treatment  system 
located  nearby.  Socioeconomic  impacts  of  con- 
struction include  noise,  dust,  temporarily  closed 
streets,  reduced  use  of  property,  and  potential  physi- 
cal safety  hazards.  Operation  of  the  treatment  sys- 
tem would  include  periodic  maintenance  of  wells, 
pumps,  and  pipelines;  sampling  of  monitoring  wells; 
and  continuous  operation  of  small  central  treatment 
unit  within  the  Briarwood  neighborhood.  These 
activities  would  affect  residents  moderately  for 
many  years. 

Cost:  Total  capital  cost  is  estimated  to  be  approxi- 
mately $9  million.  Annual  operating  and  main- 
tenance cost  is  estimated  to  be  approximately  $1 
million.  Life-cycle  cost,  including  capital  cost, 
based  on  20  years  of  operation  (for  cost-estimating 
purposes  only)  is  estimated  to  be  approximately  $26 
million. 

Public  Acceptance:  See  Alternative  A. 
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SD-5  SOUTH  PLUME  RESPONSE  ALTERNATIVE  Y 


Alternative  Y  relies  on  the  process  of  monitored 
natural  attenuation.  Natural  subsurface  processes 
that  contribute  to  natural  attenuation  include  dilu- 
tion, volatilization,  biodegradation,  adsorption,  and 
chemical  reactions  with  subsurface  materials.  These 
processes  may  reduce  contamination  to  acceptable 
levels  over  time.  Natural  attenuation  is  not  a  tech- 
nology, but  rather  a  strategy  that  uses  natural  proc- 
esses to  reduce  contaminant  concentrations.  Moni- 
toring and  institutional  controls  are  used  to  manage 
a  known  condition  of  contamination. 

This  alternative  includes  no  active  plume  capture 
components. 

Matrix  Criteria 

Overall  Protection  of  Human  Health  and  the 
Environment:  Under  this  alternative,  human  health 
would  be  protected  by  including  institutional  con- 
trols that  will  minimize  exposure  to  contaminants. 
Institutional  controls  would  be  required  to  prohibit 
drilling  of  new  wells  within,  or  in  the  direct  path  of, 
the  SD-5  South  groundwater  plume.  This  alterna- 
tive does  not,  however,  address  the  migration  of 
contaminants  within  the  groundwater  or  from 
groundwater  to  surface  water.  Therefore,  potential 
risk  would  be  not  eliminated. 

Hydrological  and  ecological  thresholds  are  met 
because  there  would  be  no  construction.  No  rare, 
threatened,  or  endangered  species  are  known  to 
inhabit  the  areas  likely  to  be  affected  by  this  alter- 
native. 

Compliance  with  Applicable  or  Relevant  and 
Appropriate  Requirements  (ARARs):  This  alter- 
native does  not  comply  with  the  Interim  Record  of 
Decision  (IROD)  which  requires  containment  of  the 
SD-5  South  plume.  Therefore,  this  alternative  fails 
the  threshold  criteria.  However,  it  has  been  carried 
through  the  evaluation  process  in  order  to  allow 
comparison  with  other  alternatives.  This  alternative 
could  be  combined  with  other  alternatives  to  address 
areas  of  low-level  contamination. 

Effectiveness  and  Permanence  of  Response  Alter- 
natives: The  table  on  page  3  summarizes  plume 
capture  by  mass  for  all  alternatives.  A  similar  table 
summarizing  plume  capture  by  volume  is  included  in 
the  matrix  document.  The  highest  percent  of  mass 
capture  that  can  be  expected  from  any  of  the  alter- 
natives is  slightly  less  than  70  percent. 


Under  Alternative  Y,  3  percent  of  contaminants  (by 
mass)  are  captured  by  active  systems,  as  a  result  of 
contaminants  being  drawn  northward  by  the  existing 
SD-5  North  extraction  wells.  This  alternative  does 
not  affect  other  plumes.  Ninety-seven  percent  of  the 
plume  contaminants  would  continue  to  migrate. 
Effects  of  uncaptured  portion  of  the  plume — same  as 
Alternative  A. 

Socioeconomic  impacts  associated  with  the  un- 
captured portion  of  the  plume  are  expected  to  be 
high  because  a  large  percentage  of  the  plume  will 
migrate  into  or  under  Johns  Pond,  Ashumet  Pond, 
and  the  Quashnet  River.  Although  no  adverse 
impacts  to  human  health  or  the  environment  are 
anticipated,  the  plume  will  migrate  farther  and 
adversely  affect  more  area  than  with  alternatives 
involving  active  treatment.  Therefore,  due  to  the 
perception  of  downgradient  residents  and  users  of 
surface  water  bodies,  the  socioeconomic  impact  is 
expected  to  be  high. 

Institutional  controls  will  prohibit  drilling  of  new 
wells  within,  or  in  the  direct  path  of,  the  SD-5  South 
groundwater  plume.  All  residences  within  the  SD-5 
South  footprint  have  been  connected  to  public 
water;  and  the  Mashpee  Board  of  Public  Health  has 
imposed  a  moratorium  on  new  drinking  water  wells 
within  areas  of  known  contamination.  Wells  used 
for  purposes  other  than  drinking  water  may  not  be 
controlled  adequately;  however,  private  wells  are 
commonly  shallower  than  the  contaminated 
groundwater.  Numerous  residences  downgradient 
of  the  plume  are  using  private  wells.  It  is  Air  Force 
policy  at  the  MMR  to  connect  all  users  of  private 
wells  to  public  water  supply  in  areas  where  ground- 
water is  known  to  be  contaminated  or  threatened. 
Under  this  alternative,  the  plume  will  migrate  fur- 
ther than  with  the  other  active  alternatives.  As  a 
result,  more  land  area  will  be  affected,  and  more 
institutional  controls  will  be  required  to  prevent 
exposure  to  contaminants. 

Effectiveness  of  Treatment  Systems:  Natural 
attenuation  would  not  effectively  remove  VOCs  to 
below  detection  limits;  however,  the  primary  con- 
taminants would  degrade  with  time. 

Implementability:  Because  this  alternative  in- 
volves no  active  treatment,  there  would  be  no  sys- 
tem startup  time  or  anticipated  period  of  operation. 
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Alternative  Y 


Monitoring  activities  would  be  performed  for  more 
than  20  years. 

Minimal  property  access  would  be  required  to  sam- 
ple existing  monitoring  wells  and  install  new  ones. 
Flexibility  in  sampling  and  drilling  locations  would 
enable  the  required  access  to  be  obtained. 

Minimal  risks  to  human  health  are  anticipated  dur- 
ing construction  and  sampling  of  monitoring  wells. 

Environmental  impacts  associated  with  installing 
and  sampling  monitoring  wells  is  expected  to  be  low 
because  of  flexibility  in  the  location  of  wells. 


Socioeconomic  impacts  would  be  low  and  associ- 
ated only  with  installation  of  monitoring  wells  and 
periodic  sampling. 

Cost:  Total  capital  cost  is  estimated  to  be  approxi- 
mately $1  million.  Annual  monitoring  and  reporting 
cost  is  estimated  to  be  approximately  $0.2  million. 
Life-cycle  cost,  including  capital  cost,  based  on  20 
years  of  monitoring  (for  cost-estimating  purposes 
only)  is  estimated  to  be  approximately  $6  million. 

Public  Acceptance:  See  Alternative  A. 


SD-5  SOUTH  PLUME  RESPONSE  ALTERNATIVE  Z 


Alternative  Z  is  the  No-Action  Alternative.  It 
involves  leaving  the  site  in  its  present  condition 
without  any  remediation  system.  No  further  activi- 
ties would  be  conducted  to  comply  with  the  EPA  or 
DEP  groundwater  standards  at  the  site.  No  insti- 
tutional controls  would  be  instituted  to  prevent 
exposure  to  contaminants. 

Some  groundwater  monitoring  would  be  performed 
in  order  to  complete  a  five-year  review.  This 
review,  required  by  federal  regulation,  would  be 
conducted  to  determine  if  there  are  any  impacts  to 
public  health  or  the  environment  five  years  after 
implementation  of  the  alternative. 

The  no-action  alternative  is  developed  for  each 
Superfund  site  to  assess  impacts  on  human  health 
and  the  environment  if  no  measures  are  taken  to  ad- 
dress current  conditions.  It  also  serves  as  a  bench- 
mark for  comparison  to  other  cleanup  alternatives 
being  considered.  The  no-action  alternative  is 
selected  only  at  sites  that  pose  little  or  no  risk  to 
human  health  and  the  environment.  For  SD-5 
South,  the  no-action  alternative  would  not  provide 
adequate  protection  of  human  health  and  the  envi- 
ronment. Therefore,  it  is  included  for  comparison 
purposes  only. 

Matrix  Criteria 

Overall  Protection  of  Human  Health  and  the 
Environment:  This  alternative  contains  no  provi- 
sion for  eliminating  or  reducing  exposure  pathways; 
therefore,  human  health  would  not  be  protected. 

Hydrological  and  ecological  thresholds  are  met 
because  there  would  be  no  construction.  No  rare, 
threatened,   or  endangered   species  are  known  to 


inhabit  the  areas  likely  to  be  affected  by  this  alter- 
native. 

This  alternative  fails  the  threshold  criteria.  How- 
ever, it  has  been  carried  through  the  evaluation 
process  in  order  to  allow  comparison  with  other 
alternatives. 

Compliance  with  Applicable  or  Relevant  and 
Appropriate  Requirements  (ARARs):  This  alter- 
native does  not  comply  with  the  IROD  which 
requires  containment  of  the  SD-5  South  plume. 

Effectiveness  and  Permanence  of  Response  Alter- 
natives: The  table  on  page  3  summarizes  plume 
capture  by  mass  for  all  alternatives.  A  similar  table 
summarizing  plume  capture  by  volume  is  included  in 
the  matrix  document.  The  highest  percent  of  mass 
capture  that  can  be  expected  from  any  of  the  alter- 
natives is  slightly  less  than  70  percent. 

Under  Alternative  Z,  3  percent  of  contaminants  (by 
mass)  are  captured  by  active  systems,  as  a  result  of 
contaminants  being  drawn  northward  by  the  existing 
SD-5  North  extraction  wells.  This  alternative  does 
not  affect  other  plumes.  Ninety-seven  percent  of  the 
plume  contaminants  would  continue  to  migrate 
downgradient  of  the  current  location  of  the  plume. 
Studies  are  currently  ongoing  between  Ashumet  and 
Johns  Pond  and  on  the  east  side  of  Johns  Pond  to 
determine  the  potential  impacts,  if  any,  of  contami- 
nants moving  beyond  the  ponds.  Human  health  and 
ecological  risk  factors  associated  with  the  uncap- 
tured  portion  of  the  plume  are  high  because  there 
would  not  be  any  institutional  controls  to  prevent 
exposure  to  contaminants. 

Socioeconomic  impacts  associated  with  the  un- 
captured  portion  of  the  plume  (e.g.,   impacts  on 
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Alternative  Z 


commercial  or  residential  interests,  recreation,  and 
historical  and  archeological  sites,  resulting  from  not 
capturing  all  of  the  plume)  are  expected  to  be  high 
because  a  large  percentage  of  the  plume  will  migrate 
into  or  under  Johns  Pond,  Ashumet  Pond,  and  the 
Quashnet  River.  Although  no  adverse  impacts  to 
human  health  or  the  environment  are  anticipated,  the 
plume  will  migrate  farther  and  adversely  affect 
more  area  than  with  alternatives  involving  active 
treatment.  Therefore,  due  to  the  perception  of 
downgradient  residents  and  users  of  surface  water 
bodies,  the  socioeconomic  impact  is  expected  to  be 
high. 

No  new  institutional  controls  would  prohibit  drilling 
of  new  wells  within,  or  in  the  direct  path  of,  the  SD- 
5  South  groundwater  plume.  All  residences  within 
the  SD-5  South  footprint  have  been  connected  to 
public  water;  and  the  Mashpee  Board  of  Public 
Health  has  imposed  a  moratorium  on  new  drinking 
water  wells  within  areas  of  known  contamination. 
Wells  used  for  purposes  other  than  drinking  water 
may  not  be  controlled  adequately;  however,  private 
wells  are  commonly  shallower  than  the 
contaminated  groundwater.  Numerous  residences 
downgradient  of  the  plume  (i.e.,  located  in  the  area 
toward  which  groundwater  is  flowing)  are  using 


private  wells.  However,  no  connections  to  public 
water  would  be  implemented  under  this  alternative. 

Effectiveness  of  Treatment  Systems:  The  no- 
action  alternative  would  not  remove  VOCs  to  below 
detection  limits;  however,  the  primary  contaminants 
would  degrade  with  time. 

Implementability:  Because  this  alternative  in- 
volves no  action,  there  would  be  no  system  startup 
time  or  anticipated  period  of  operation.  Monitoring 
activities  would  be  performed  in  order  to  conduct 
five-year  reviews. 

No  property  access  would  be  required.  Because 
there  would  be  no  construction,  there  would  be  no 
risk  to  human  or  ecological  health,  nor  any  socio- 
economic or  environmental  impacts,  as  a  result  of 
construction  and  operation. 

Cost:  Total  capital  cost  is  estimated  to  be  approxi- 
mately $0.  Annual  monitoring  cost  is  estimated  to 
be  approximately  $0.1  million.  Life-cycle  cost, 
including  capital  cost,  based  on  20  years  of  opera- 
tion (for  cost-estimating  purposes  only)  is  estimated 
to  be  approximately  $2  million. 

Public  Acceptance:  See  Alternative  A. 
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